INTRODUCTION
Systematic health differences between ethnic/racial minority groups and majority groups in high-income contexts have been noted since the emergence of quantitative measures of population health. [1] [2] [3] Many of these health disparities persist even after adjusting for markers of health-care access. Further, these inequities cut across diverse health outcomes in North America, including differences in preterm birth, The Islamic tradition and health inequities: A preliminary conceptual model based on a systematic literature review of Muslim health-care disparities explanatory mechanisms for ethnic and racial differences in health have included differences in physiology, exposure to discrimination and bias, and acculturative stress. [3, [10] [11] [12] [13] [14] [15] [16] Although controversial, differences in genetic predisposition also explain differences in population health metrics. [3, 17] More relevant to the present study is research that implicates culturally informed preferences and values as mediators of ethnic and racial differences in health. [3] For example, the regular chewing of Betel quid is believed to contribute to oral and oropharyngeal cancers among Southeast Asians. [18] While ethnic and racial differences in health are well documented in the health literature, differences in health indicators by religion remain understudied. However, similar to ethnicity and culture, religion can be an important determinant of health outcomes and warrants explicit attention in public health work. Indeed, religion may substantially shape the perceptions, attitudes, beliefs, and behaviors of individuals toward their health, both within and outside of the health-care system. In interactions within the health-care system, religion may inform expectations from health-care providers, guide medical decision-making, and influence adherence to medical treatment. [19] [20] [21] [22] Thus, for some patient populations, religion can serve as an alternative entry point beyond the biomedical model for developing and articulating meanings of health, understanding health practices, and actively participating in health-care choices. [23] Religion and spirituality also have direct effects upon mental and physical health, as they influence coping strategies and health behaviors, which in themselves create differential health risks or ameliorate the burden of disease. [24] [25] [26] Muslim Americans represent a community that is ethnically and racially diverse yet is bound by a shared religious tradition that shapes their health behaviors and health-care experiences. An average estimate of Muslims in the US is 5.4 million, with sources suggesting a range of 3.4 million to 7 million. [27] [28] [29] [30] Within North America, Canadian Muslim population number around 650,000, and Muslims in Mexico are noted to be 110,000 persons. [31] Major ethnic subgroups comprising the American Muslims include indigenous African-Americans, South Asian Americans, and Arab-Americans. [32] Although American Muslims come from diverse ethnic backgrounds, their religion serves as a unifying cultural dimension. Consequently, many aspects of health may be informed by the practice of Islam -from conceptions of disease and cure to interactions that Muslim patients have with the health-care system. Systematic quantitative research on the intersection of Islamic values, Muslim practices, and health has been hampered by the fact that most national health databases and surveys do not capture religious affiliation, thus precluding analyses by religion. Furthermore, naming algorithms and ethnic and racial affiliation as proxies for religious identification with Islam have not proven practical. [33] Thus, much of what is accessible in the health literature about the influence of Islamic beliefs and/or practices on American Muslim health has been documented through qualitative studies focusing on specific subgroups within the population and expert commentaries.
This literature has suggested that Muslim practice may both hinder and enable good health. [34] For example, Ramadan fasting and the performance of the Hajj (pilgrimage to Mecca) may pose health risks, while Islamic injunctions against sexual promiscuity and imbibing alcohol, as well as a recommendation against smoking, may promote health. [19] [20] [21] 35] Similarly, Islamic ethics, on one hand, have been suggested to present challenges in health-care delivery through a preference for same-sex providers, which may link to poorer preventive health care seeking. [22, 36, 37] Yet on the other hand, these values may aid providers in promoting health through the support of genetic testing and family planning. [38] [39] [40] Some studies have suggested that Muslims view God as the one who ultimately controls health and illness, and He provides the cure. [41, 42] For example, ritual prayers, supplication, and reading of the Qur'an are seen to have health benefits and may be utilized as primary sources of healing, or as complementary to allopathic medicines. [20, 43] Given these complex views and practices, Islamic practices may produce expectations and norms that may not be adequately met by the health-care system. [44, 45] Given the disparate views on the interplay between Islamic values, Muslim practices, and health inequities, as well as a paucity of frameworks by which to understand the influence of religion on health more broadly, this work sought to use the extant health literature and build a conceptual model to understand how Islamic beliefs, values, practices, and a Muslim identity might contribute to health inequities among Muslim Americans.
METHODS
We conducted a Medline search using both PubMed and Ovid portals aimed at identifying empirical studies of health among North American Muslim populations between January 1980 and May 2009. Our search strategy employed three terms covering the domains of health-care disparities, ethnicity, and location. All searches were limited to the English language.
For Ovid, the health-care disparities term contained the exploded items: "Health Status Disparities OR Healthcare disparities OR Minority Health OR Delivery of Healthcare OR Health Services Accessibility OR Morbidity OR Incidence. " The ethnicity domain within Ovid phrase included national identities from Muslim majority nations (as defined by the Pew Research Center), and also Ba-Yunus' aforementioned ethnic identities associated with Islam. Examples included "AND Arab" or "AND Indonesia. " The third location term used was "AND America. "
The PubMed search strategy utilized the Ovid search terms and the additional MeSH terms "Epidemiology OR Neoplasms OR Cardiovascular System OR Prevalence" for the health-care disparities' domain. The same ethnicity and location terms as in the Ovid search strategy were used for PubMed.
After concluding these database searches, a group of four researchers reviewed titles and abstracts and retained pertinent articles for further full-text review. The criterion for pertinence was as follows: the article must deal with North America and a Muslim majority ethnic identity in either its title or abstract. The two most frequently appearing journals, Journal of Immigrant and Minority Health and Ethnicity and Disease, were then hand searched from 2001 to 2009 for further articles not identified by the search string and any additional pertinent articles were kept for full-text review.
Three investigators independently used a standard evaluation and data abstraction form in reviewing each article. Articles were screened by the type of study, ethnicity, disease state studied, health inequity mechanism, and mention of Islam as a pathway in the production of health. Discrepancies among the three reviewers were resolved by team consensus during face-to-face meetings.
For the purposes of this review, we differentiated between Islam as a religious tradition, Muslim behaviors, and Islam as a religious identity (i.e., being a Muslim). Islam as a religious tradition incorporates scripture and sources, and the values derived thereof. These teachings prescribe Islamic practices or values such as prayer or modesty, respectively. Variably the religion then informs Muslim behaviors. Given that Islam is an important (but not independent) influence on Muslim behaviors, certain behaviors and practices of Muslim peoples may not necessarily be religiously derived. Lastly, Muslim identity, independent of Muslim behaviors, was also considered, as it may imply exposures that influence health.
In the next section, we report on manuscripts that mentioned Islamic practice and Muslim behaviors as potential pathways for health inequities between North American Muslims and the general population in order to develop a conceptual model. General trends from our literature review are published elsewhere. [46] For example, in a study of Somali women receiving prenatal care in San Diego, respondents noted that pregnancy was viewed as a "blessing from God. " This view implicated a clinical obstacle for providers as patients "did not favor contraceptive advice or practice(s)," and the belief thus impacted health care-seeking behaviors. [47] In another study, immigrant Pakistani families' conceptions of health were reported to include social and spiritual, as well as physical domains. Thus, their acceptance of medical treatments was mediated by a sense of concordance with their perception of which part of their health was ailing. [43] In a similar fashion, Afghan-American elders residing in California reported health to be related to their adherence with Islamic religious rituals and religious guidelines, consequently they utilized a variety of religious practices, for example, prayer, as a means for healing. [48] The influence of "fatalistic" views upon cancer screening was also found among American Muslims. Johnson et al. explored South Asian women's views on breast health practices and breast cancer. Some respondents in their sample viewed breast cancer to be a "disease of fate, " thereby influencing their health care-seeking patterns. These women believed that they were destined to suffer; others felt that their fate could be changed through prayer and medical care. [41] Arab-American immigrants in New York echoed the belief that cancer was "from God" and that modifiable risk factors were secondarily implacable. Some respondents in this sample further interpreted cancer as a punishment from God for their religious failings. Such views may be linked to fatalistic practices toward cancer within the American Muslim community, complicating health care-seeking behaviors and influencing attitudes toward cancer treatment. For example, these views could be linked to lower rates of screening and protracted healthcare seeking. [49] In a separate study, DeShaw interviewed Somali patients and those familiar with Somali culture in Minnesota. Their results similarly suggested that a fatalistic belief in disease as the will of God can pose a barrier to preventive care. [50] Ethical and/or cultural challenges within the clinical arena stemming from Islamic values or practices Several studies referenced cultural challenges or ethical dilemmas posed to clinicians by Muslim patients. The sources of ethical dilemmas or cultural conflicts often were patients' attempts to adhere to Islamic ethico-legal guidelines, or their different interpretations of health or lack of health. Responses on the part of the health-care provider, or health-care system, to these challenges can influence subsequent health care-seeking behaviors, as is discussed in greater detail in the upcoming sections.
RESULTS

Out
As referenced above, in the study of Somali women, Beine et al. suggested that the provision of contraception by clinicians is challenged as this sample of women did not view pregnancy as a potentially unwanted condition, but rather "a blessing from God. " [47] Jan and Smith report in their study about Pakistani families, as do Morioka-Douglas et al. in their study of Afghan-Americans, that the conceptualization of health among individuals included prominent religious conceptions, such as "being on the right path" (i.e., spiritual health). [43, 48] Islamic practices may therefore be seen as legitimate interventions against illness. These findings suggest that adequately meeting the expectations of patients who view health and healing in from a religious context may challenge health-care providers because conventional treatments might be viewed by patients as unnecessary. Contd... [56] Fairfax County, Virginia Religious prohibitions against, or recommendations for, certain therapeutics also influence clinical encounters. In a study of Arab men presenting to an infertility clinic in Michigan, negotiating through Islamic ethico-legal codes proved to be challenging for providers as religious law limited treatment options for infertility-specifically adoption and donor gamete utilization. In a separate interview study of multiple religious groups, Davidson et al. noted that Muslim respondents reported preferences for decreased sedatives at the end of life based on religious sentiments, a preference that may pose a challenge to providers who aim to relieve suffering and pain near the time of death. [51] In an attitudinal study relating to cervical cancer screening, Muslim respondents highly valued modesty and perceiving gynecological examinations as a threat to both modesty and the virginity of unmarried women. The authors of this study posit that these views can problematize routine cervical care and cancer screening. Muslim women living in rural communities as respondents reported that Islamic conceptions of modesty and requests for same-sex providers were not adequately met by the health-care system. [53] Findings from Morioka-Douglas et al. and multiple other studies confirm this strong preference for same-sex providers shared by both Muslim women and men. [44, 47, 48, 52, 53] Providing and assuring same-sex health-care providers may pose a challenge within the clinical space, and the extent to which this value is accommodated may influence downstream health care-seeking behaviors.
Several studies report on Islamic values that present clinical challenges within the clinical setting. [44, 51] For example in an assessment of maternal health needs, Muslim women reported feeling their needs for privacy and modesty and their preferences for same-sex providers, halal food (food-particularly meat-prepared in accordance to Muslim law), and information regarding newborn circumcision were not met by the health-care system. [44] Adequately assessing and meeting expectations of Muslim patients may therefore pose unmet challenges and potentially influence future health care-seeking behavior.
Fasting also poses a unique potential clinical challenge for Muslim patients. A study among Muslim women in Michigan found that many women continue to fast during the month of Ramadan while pregnant. In Reitmanova's aforementioned study, women reported an unmet need for guidance on how to fast safely while pregnant. This points to an unmet need on guidelines for safe practices for healthy women whose fasting poses no harm to either themselves or their fetus. As the religious practice of fasting has important health consequences, particularly in those who have compromised health or are pregnant, fasting may pose a further clinical challenge on providers to offer appropriate medical advice while respecting religious rituals. [44, 54] Perceived discrimination due to, or a lack of cultural accommodation of, religious values or practices in the clinical realm When Islamic values and ethico-legal regulations as adopted by Muslim patients enter the clinical realm, patient expectations, preferences, and needs elicit responses from the individual health-care provider at the micro level and the health-care system at the macro level. Mechanistically, if these needs are left unmet, a lack of cultural accommodation may ensue, and such a response may be perceived by patients to be discriminatory. This response may then influence future Muslim health care-seeking behaviors. Presenting one's Muslim identity through external appearance can also elicit negative interactions within the health-care system, potentially affecting health care-seeking behaviors.
Three studies commented on perceived discrimination within the health-care system. Shah and colleagues interviewed Arab-American immigrants in New York regarding their health-care attitudes. The respondents noted that within the health-care system, women wearing the hijab, the Muslim headscarf, were presumed to be ignorant, were at times refused care, and were assumed to have abusive husbands. [49] In Reitmanova's study, women reported a pervasive lack of cultural sensitivity and several reported discrimination in the hospital. They reported that providers felt Muslim women as "stupid" and misinterpreted their concern for modesty as shame for their bodies. [44] As illustrated in studies by both Davidson et al. and Reitmanova and Gustafson, Muslim patients may perceive multiple unmet needs, and by relation, a lack of cultural accommodations in the clinical realm. This perceived lack of cultural accommodations can influence future health care-seeking behavior, as patients may be reticent to present to health-care providers if they have felt uncomfortable in the clinical space in the past. [44, 51] Health practices rooted within the Islamic tradition Multiple studies suggest that Islamic teachings influence Muslim health behaviors. With regard to mechanisms, both differential conceptions of health or lack of health and Islamic ethico-legal regulations may influence the means by which Muslims attempt to keep healthy or become healthy when ill. For example, religious practices may be viewed to have healing qualities and religious prohibitions may lower the incidence of risky health behaviors. These health behaviors, in and of themselves, may influence health differences between Muslims and non-Muslim groups by limiting disease risks among the Muslim population. On the other hand, by acting as competing means of treatment, these health behaviors may also lead to health inequities by influencing the duration from disease onset to when allopathic health care is sought (further discussed in the next section).
Several studies, highlighted above, note that Muslims viewed Islamic practices as health promoting. At times, some use particular practices for therapeutic purposes. In several studies, respondents identified religious practices such as prayer, the recitation of the Qur'an, and supplication to God as having physical and psychological therapeutic values. [20, 43, 48] In a study on attitudes toward breastfeeding, Irani respondents cited their faith as motivation for breastfeeding their children, thereby promoting health among their infants. [55] While these practices are health promoting, still others are conversely risk mitigating. The aforementioned studies, along with others, have strongly considered the influence of Islamic practice on health risk behaviors. Most commonly, Islamic restrictions against smoking and alcohol consumption were cited by respondents in several studies as health promoting, potentially leading to differential health risk between Muslim adherents and others. [20, 48, 56] Patterns of health care seeking based on Islamic values From the studies reported above, it appears that Muslim health care-seeking patterns can be influenced by Islamic teachings in several ways. Conceptions of health and lack of health based on Islamic theology may directly or indirectly influence health-care utilization, as perceiving religious practices to have intrinsic healing qualities-and therefore as viable recourse to allopathic care-may lead to delayed health care seeking. Similarly, if lack of health is perceived to be of spiritual etiology, such as a punishment for lack of faith or past sins, these interpretations may compel one to seek spiritual counsel or remedy in lieu of allopathic treatments, also potentially influencing health care-seeking patterns.
Lastly, Islamic values and ethical guidelines may pose ethical conflicts or cultural challenges within the health-care system, and responses to these challenges may further influence health care-seeking behaviors. For example, an Islamic conception of modesty may lead Muslim patients to desire same-sex health-care providers. [22] Such a stance may be challenging to the health-care system, but if left unaccommodated, may affect downstream health care-seeking patterns.
As mentioned earlier, several studies' participants noted that perceived health benefits from Islamic practices may influence both the decision to and the point in illness progression at which they seek allopathic care. The Islamic value of modesty was reported to result in a strong predilection for same-sex providers among both male and female Muslim respondents across multiple studies. This, in turn, may influence health care-seeking patterns, as a failure by the health system to accommodate these expectations may result in delayed health seeking. [50] [51] [52] [53] 57] For example in Matin's study, women reported low participation in pap smears due to conceptions of modesty that were not accommodated. [52] Another common theme was that God decreed illness and cure, and that personal behavior may have little influence on illness progression or cure. [41, 49, 50] Manifestations of an external locus of control through such fatalistic practices or an initial, exclusive reliance on spiritual or religious treatment may lead to delays in seeking allopathic health care. Finally, gaps challenging the comfort of Muslim patients in the clinical care setting may limit health care-seeking behavior, as noted by Davidson and Reitmanova and Gustafson. [44, 50] Adverse health exposures due to having a Muslim identity Adopting a visible Muslim identity may influence health through health-compromising exposures outside of the health-care system such as social discrimination and abuse. On the other hand, being a Muslim may create the possibility of a health risk exposure where Islamic law might condone behaviors that pose health risks. For example, in a focus group study of immigrant Arab-Americans, societal discrimination was reported to influence health. The women in the sample commented that wearing the hijab in public lead to discrimination, verbal abuse, and at times, physical violence that had negative influences on their physical and mental health. [49] These sorts of experiences can result in stress reactions, poorer mental health outcomes, and the adoption of maladaptive coping mechanisms. [58] Islamic law does not prohibit certain forms of consanguineous marriage; while there is a Prophetic statement recommending marriages outside of close lineal circles, marrying first cousin relations is not categorically prohibited. This religious permissiveness may in effect potentiate disease risks. Respondents in several studies commented on these and other religious practices and their influence upon health. [39, 59] The literature about ecologic influences particular to the Muslim experience also focused on the issues of acculturative stress. One study assessed differences in acculturative stress and family functioning among Muslim and Christian Arabs, finding that despite being less integrated into American society, Muslims had similar levels of acculturative stress. Increased religiosity was predictive of lower depression rates and better family functioning among Muslims. [60] 
DISCUSSION
This study is the first, of which we are aware, to systematically review the extant empirical medical literature to infer relationships between Islamic values, Muslim practices and identity, and potential health inequities. From this review, we constructed a model that incorporates domains of Islamic influence both within and outside the health-care system, highlighting mechanisms by which a Muslim identity may contribute to health differences and health-care inequities.
Outside of the health-care system, Muslim identity and practice may yield health inequities through several mechanisms. Islamic theology influences beliefs about health and lack of health that in turn lead to the adoption of health behaviors to maintain health or become healthy when ill. These Islamically informed health behaviors impact health-care utilization as religious practices might be used primarily or in lieu of allopathic treatment, or can be used secondarily when allopathic treatments are ineffective, or might be used in a complementary fashion. The downstream results of such health behaviors and alternative health care-seeking patterns among Muslims may generate health inequities between North American Muslims and the general population.
Within the health-care system, Islamic values and ethico-legal considerations may pose cultural challenges and ethical dilemmas in the clinical sphere. The interplay between these challenges and Muslim patient expectations may influence future health by modulating health care-seeking behaviors: if the health-care system's response to this challenge is perceived as discriminatory, downstream health care-seeking behavior may be negatively impacted. These altered patterns may, in turn, influence health-care outcomes. As an illustrative example, Islamic conceptions of modesty may lead a Muslim patient to request a same-sex health-care provider. If this perceived need is met, it may encourage that patient to seek medical care promptly when ill in the future. On the other hand, if the need is unmet or if the patient perceives discrimination, a negative pattern of health care seeking may ensue, where s/he delays seeking medical care, or relies more heavily upon religious-based treatments in lieu allopathic treatment. Either response from the health-care system can thus influence patient behavior, and may therefore yield health inequities [ Figure 1 ].
Although we built our model from the existing literature about Islam, Muslim identity and practices, and health inequities, it is plausible that similar mechanisms may mediate relationships between other religious groups and health differences. Therefore, our model may be applicable to other religious traditions such as Orthodox Judaism where religious practice is rooted within textual interpretation, and where the modern health-care system is challenged to meet needs derived from this religious identity (i.e., Kosher food and Sabbath elevator). As such, our systematic review has some clear limitations derived from the extant literature itself, and from the process of model construction that we highlight below.
Methodological limitations within the extant literature
There are several limitations to the extant literature about Islam and Muslim health that challenge our understanding of the relationships between these constructs. First, few studies have quantitatively assessed the relationship between religiosity and Muslim health behaviors and outcomes. Without such studies, one cannot understand the extent to which a particular belief, values, or practice impacts health behaviors and outcomes. Another limitation is that few studies have included data about non-Muslims to allow for comparison between Muslim and non-Muslim groups, thus specificity about what health disparities exist remains relatively unknown. Moreover, the majority of empirical studies in the extant literature have relied on convenience samples in singular locations that largely exclude nonimmigrant American Muslims. Consequently, the generalizability of these studies is suspect.
Given the first two aforementioned limitations-that few studies utilize quantitative analytic approaches and/or few compare data between Muslims and non-Muslim respondents-the extant literature poses important hypotheses about health inequities between Muslim and non-Muslim populations, but may be poorly equipped to substantiate them. In the absence of quantitative analyses of datasets including information about Muslim and non-Muslim respondents, it remains impossible to identify or quantify population-level differences in health between Muslim and non-Muslim groups. Moreover, while qualitative analyses may yield important insights about mechanisms that may function to influence the health of Muslims, without quantitative analysis, these cannot be verified to operate on the population level.
Overreliance on nondiverse convenience samples in singular locations poses another relevant limitation. The extant literature has informed our understanding of potential mechanisms that might relate Islam and health. However, as a result of sampling only one ethnic group within the Muslim population, these studies may be confounded by particularities arising from ethnic or cultural features independent of Islamic practice or Muslim identity. Relatedly, particular cultural interpretations of the religion render these mechanisms nongeneralizable to the overall Muslim experience in North America. For example, the practice of female genital cutting among Somali women is not being common to other ethnic groups in the North American Muslim population. [59] Another important point to consider is that the majority of studies sampled immigrant Muslims whereas a growing proportion of the Muslim population is native to North America. As differences in health metrics between native and foreign-born minorities have demonstrated, data from largely foreign-born samples may not generalize to native-born Muslim populations. [61, 62] Finally, the plurality (35%) of Muslims in the US are African-Americans. [63] None of the studies reviewed above collected data from African-American respondents, posing a substantial limitation to our understanding of the mechanistic influences of Islamic practice and Muslim identity on the health of this particular Muslim subgroup. None of the studies we assessed measured Islamic religiosity across participants. This echoes a profound need for organically constructed, validated metrics of religiosity to assess a Muslim population, as there are inherent limitations to some constructed scales (given, for example, poor time stability of religiousness over one's lifetime). [64, 65] Particularly when considering health-care behaviors, lack of health may modulate one's connection to their faith and faith practices, and therefore, the conceptual exercise of linking religiosity to health behaviors is challenging. This limitation particularly bears significance for each of the associations within our model, as they presuppose a relationship between religiosity and outcomes of interest. While our review did find mechanisms that might underlie relations between Islam, Muslim practice, and health differences, validating each link will require systematic assessment through quantitative implements.
Limitations of the conceptual model
Moreover, given that our model was constructed from a systematic review of the medical literature, influences outside of those mentioned in these studies may have been systematically excluded. Illustratively, several studies suggest that understanding the influence of Islam on American Muslim health may be enhanced by understanding the roles of religious leaders who serve this faith community since they serve as sources of Islamic knowledge, interpret how Islam informs health-care provision and behaviors, and serve as religious adjudicators on ethical challenges around medical care. [66] [67] [68] Yet the influence of Islamic religious leaders and mosques in distilling Muslim health-care behaviors or in health promotion was not assessed in the captured literature. Lastly as with any systematic review, our findings are based only on those studies we were able to capture. Our search strategy may have excluded studies that were pertinent to this review, especially those in languages other than English, or those that were not indexed in Medline.
CONCLUSION
From a systematic literature review, we derived an exploratory conceptual framework featuring mechanisms that relate religion to health inequities. Several constructs that may mediate differences in health between Muslims and non-Muslims emerged: (1) From this review and conceptual framework, we suggest several avenues for future research. First, investigators interested in the health of Muslims in North America might pursue population-representative, prospective studies examining the health and well-being of Muslims in North America. Second, future studies about Muslim health should include data about non-Muslim referent groups that will allow for cross-religious comparison. Third, quantitative analyses among population-representative datasets of the Muslim community are needed both to clarify relationships between Muslim practice, identity, and health, as well as to validate mechanisms that may relate Muslim identity and behavior to health outcome inequities. Finally, specific quantitative scales and metrics developed from, or validated within, Muslim communities are needed to enhance the rigor of investigations regarding associations between Islam and health.
